A method for testing nonsterile pharmaceutical preparations for their microbial content is described. As far as possible, only solid culture media were used to obtain quantitative results. Aqueous and water-soluble products were tested with membrane-filter techniques. Nonfilterable products were first emulsified or suspended and the homogenate was used for examination. In both procedures, the total number of colonies is determined for aerobic bacteria and fungi. Tests for certain undesirable microbial groups were conducted with selected media. The method described is applicable for finished products, bulk products, raw materials, and active ingredients.
Microbiological testing of nonsterile pharmaceuticals has thus far been performed only in special cases. In recent years, however, it has been repeatedly shown that microbiological control of such products is necessary (1, 6, 7, 9, 10, 19 Precautionary measures against microbial contamination must be taken in the laboratory.
Media and general procedures. In general, the products are examined for aerobic bacteria, fungi, Enterobacteriaceae, and Pseudomonas species.
Determination of the total number of aerobic bacteria. The medium to be used for detecting aerobic bacteria is Trypticase Soy Agar (BBL). Both mesophilic and psychrophilic bacteria are detected by incubation at 30 C. A parallel test for anaerobes was initially made, but almost without exception the bacteria isolated were facultative anaerobes. Anaerobic cultivation is therefore of little practical significance and is done only in special cases.
Determination of the total nwnber of fungi. With finished products, the contents of three or more containers are mixed together per batch, producing at least 100 ml of liquid. This mixture is taken as the standard solution for subsequent tests. If bulk products, active ingredients, or raw materials are examined according to this method, the number of samples being adapted to the circumstances. Table 1 illustrates the methods employed in testing the samples.
Immediately after each filtration, the filters are washed with 100 ml of a solution having the following composition: KH2PO4, 3.56 g; Na2HPO4*2H20, 7 .23 g; NaCl, 4.3 g; peptone (e.g., Polypeptone, BBL, or Difco peptone), 1.0 g; distilled water to 1 liter (pH adjusted to 7.0).
Experiments of Straka and Stokes (21), Bowman (2), and Buhlmann (unpublished results) indicated that the addition of a small quantity of peptone to isotonic solutions aids in the survival and germination, especially in the case of damaged organisms. If there is difficulty in removing certain active substances from the filters, larger quantities of flushing liquid may be used. In solutions with mecurial preservatives, 0.05% sodium thioglycollate should be added to the medium. Immediately after rinsing is completed, the filters are laid on the recommended medium and incubated.
With filtration of 10 ml, the minimal number of detectable microorganisms is >0.1/ml for aqueous products, and > 1/ml for dissolved products diluted 1:10.
Testing nonfilterable products. This category includes fatty or oily products, suspensions, waterinsoluble solid pharmaceutical preparations, waterinsoluble active ingredients, and raw materials. In tests of powder, tablets, coated tablets, and other materials, suspension of the test material may also be produced with Tween 80 and buffer solution or with the buffer solution alone. Products which cannot be suspended are thoroughly pulverized and, after most of the solid material has settled out, the supernatant fluid is used for inoculation. Suspensions or emulsions of the test material may be used without further processing for inoculation.
For preparation of the homogenate, sterile glass containers (screw-cap bottles, Erlenmeyer flasks) containing a sufficient number of glass beads (3 to 4 mm diameter) are usually used. If satisfactory homogenization is not attained in this way, an UltraTurrax (Janke and Kunkel) or similar device may be employed.
If the homogenate of the 1:10 dilution produces an excessively cloudy medium in the poured plates or contains growth-inhibiting substances which cannot be adequately inactivated, it is further diluted with buffer solution to 1:100. Where required, suitable inactivating agents, such as para-amninobenzoic acid with sulphonamides or serum, may be added to the medium. Table 2 shows details of the inoculation and evaluation.
CONCLUSIONS
It is justifiable to expect the absence of harmful organisms in nonsterile therapeutic products and that the level of other microorganisms does not exceed a fixed limit. The establishment of a stricter limit is indicated in nasal preparations and topical products for skin wounds (e.g.) than in other skin preparations and oral drug forms. The limits should be feasible with a reasonable technical outlay in the production plant and not cause an unnecessary increase in the price of the products.
Production of goods with a low microbial content can be achieved by strict industrial hygiene. In this connection, microbiological controls of air, water, working equipment, and personnel are significant (1, 6) . A systematic control of the basic materials is also important. Above all, materials which are liable to be contaminated should be checked regularly and used only when they do not exceed the fixed limit of contamination. (1) .
In determining the frequency of investigations, it is advantageous to distinguish between two groups of preparations. (i) Products in which only a relatively small number of microorganisms can be tolerated or which are prnoe to contamination-in such cases, an examination of each batch of the product is indicated. (ii) Preparations with less rigid limits of contamination or which are less likely to be contaminated-such products can be controlled by periodic spotchecks. 
